We investigated the prevalence of overweight and obesity and their relationships with the main cardiovascular risk factors in the population of Ventimiglia di Sicilia, a rural village in Southern Italy characterized by low cholesterol levels and by a low incidence of early coronary heart disease mortality. We related all deaths to body weight and fat distribution during an 8 y follow-up. DESIGN: Cross-sectional and prospective observational study. SUBJECTS: A total of 835 free-living individuals, 363 males and 472 females, of age between 20 and 69 y. MEASUREMENTS: In all participants body weight, waist-to-hip ratio (WHR), cardiovascular risk factors and plasma lipids were measured. During the follow-up, total and cardiovascular deaths were registered. RESULTS: We found a high overall prevalence of subjects with overweight or obesity (respectively 45.0% and 27.7%), with great differences among classes of age. As expected, body weight and fat distribution were associated with diabetes, hypertension, dyslipidemia and with a worsening of lipid pro®le. During the follow-up we registered 37 total and 11 cardiovascular deaths. All-cause and cardiovascular mortality risks were, respectively, 1.64 (95% CI 0.65 ± 4.15) and 2.71 (95% CI 0.29 ± 25.26) in subjects with a body mass index (BMI) of 27 ± 29.99 kgam 2 and 2.45 (95% CI 1.03 ± 5.87) and 5.36 (95% CI 1.41 ± 62.01) in subjects with a BMI of ! 30 kgam 2 in comparison with participants with a BMI of`27 kgam 2 , and 3.48 (95% CI 1.46 ± 8.30) and 4.55 (95% CI 1.12 ± 18.40) in subjects with a WHR higher than the median in comparison with individuals with a WHR lower than the median. CONCLUSION: The Ventimiglia di Sicilia Study highlights the great importance of overweight and obesity as a public health issue in a rural population and indicates that it is necessary to consider the impact of body weight and fat distribution on both total and CHD mortality.
Introduction
Overweight and obesity are growing problems in Western countries. 1 These conditions are usually associated with an increased risk of hypertension, noninsulin-dependent diabetes mellitus, hyperlipidemia and other chronic diseases. 2 ± 5 Besides the body weight, a relevant role has also been found for the distribution of fat, and`central' adiposity may be highly predictive of various metabolic abnormalities. 6, 7 Overweight and obese subjects are at high risk of atherosclerosis. 8, 9 Populations living in the Mediterranean area have a low incidence of premature cardiovascular disease, 10 which has been attributed in part to the typical eating habits. 11, 12 Most of the data regarding the bene®cial effects of diet in Mediterranean populations are derived from the Seven Countries Study, which reported a low intake of total saturated fat and a high consumption of complex carbohydrates and ®bre, with an energy intake no different from other populations with the highest risk. 13, 14 Preliminary ®ndings from an epidemiological project conducted in`Ventimiglia di Sicilia', a rural village situated in the hilly hinterland 50 km from Palermo, have described a population mainly constituting farmers, having a low incidence of early cardiovascular mortality, lower plasma total cholesterol concentrations than the Italian average and nutritional habits following the criteria of the Southern Italy Mediterranean diet. 15, 16 Despite a low rate of cardiovascular mortality, the life expectancy of the Mediterranean populations is not substantially different from other Western populations and therefore other conditions may cause death in these subjects: 17 evidence also exists that obesity and distribution of adipose tissue may be related to cardiovascular and all-cause mortality, in particular at young and middle ages. 18 ± 20 In view of this we investigated the prevalence of overweight and obesity and their relationships with the main cardiovascular risk factors in the inhabitants of Ventimiglia di Sicilia, representing a typical rural Mediterranean population with a low cardiovascular risk. Furthermore during a period of 8 y after the baseline determination, we registered all deaths and relative causes of mortality and evaluated whether the body weight and fat distribution were able to predict the mortality which occurred in this population.
Materials and methods

Population
The`Ventimiglia di Sicilia' projects began in 1989 with the aim of evaluating the cardiovascular risk factors in a low-risk population, and was described in detail elsewhere. 15, 16 Brie¯y, in 1989, all people of age above 5 y were invited to participate. The project design included a medical questionnaire, blood pressure, anthropometric and biochemical measurements and electrocardiogram recording. Procedures followed were in accordance with the Helsinki Declaration of 1975, as revised in 1983 and were approved by the Department Council of Istituto di Medicina Interna e Geriatria, University of Palermo, Italy. All residents were invited to participate in the study and 1351 subjects (622 males and 729 females) responded, with a rate of participation of about 75%. In this paper we report data relative to the group of subjects of age between 20 and 69 y, represented by 835 individuals. In this range of age the rate of participation was about 72%, similar to that of the whole population. Participants were considered as having: (a) normal weight if body mass index (BMI) was lower than 25 ; (b) hypertension if systolic or diastolic blood pressure was respectively higher than 160 and 95 mmHg, or if they were on pharmacological therapy with antihypertensive drugs; (c) diabetes mellitus or glucose intolerance if fasting glucose plasma concentrations were higher than 7.7 mmolal or if they were on pharmacological therapy with antidiabetic drugs or insulin, and (d) dyslipidemia, if total cholesterol (CHO) andaor triglycerides (TG) were respectively equal to or higher than 6.25 mmolal and 2.25 mmolal or if they were on pharmacological therapy with lipid-lowering drugs.
Biochemical and anthropometric measurement
In all participants, CHO and TG were measured by standard enzymatic procedures, HDL-cholesterol (HDL-C) after phosphotungstic acidamagnesium chloride precipitation and enzymatic determination of cholesterol and LDL-cholesterol by the Friedewald formula. 21 ± 24 Height (to the nearest 0.5 cm) without shoes and weight (to the nearest 0.1 kg) with the subjects lightly clothed were recorded; BMI was expressed as kgam 2 . Waist (midway between lower rib margin and the iliac crest in the horizontal plane) and hip (the maximum width over the greater trochanters) circumferences were also measured and the waist-to-hip ratio (WHR) calculated. 25 
Analysis of mortality
We registered from 1989 to 1997 all deaths and relative causes of mortality. Cardiovascular (CVD) mortality (sudden death, de®ned myocardial infarction or stroke) was also ascertained. After 8 y from the initial survey we had observed 281 total deaths, and 110 deaths from cardiovascular causes. We report here the relationships between body weight and fat distribution and total (37 deaths) and cardiovascular mortality (11 deaths) in subjects in the age range 20 ± 69 in 1989, at the beginning of the follow-up. Overweight and obesity in a rural population CM Barbagallo et al
Statistical analysis
For the statistical analysis, we used the Crunch 4 package by Crunch Software Corporation. All subjects were ranked according to the different classes of BMI (see above) or to the WHR level. The differences between groups were compared using Student's t-test for unpaired data or the analysis of variance for continuous variables or by the w 2 test for discrete variables. Mantel ± Haenszel age-and gender-adjusted odds ratios were used to test for relations between BMI and fat distribution, as expressed by WHR, and mortality outcomes. 26 
Results
In Table 1 clinical and anthropometric characteristics of the whole population of Ventimiglia di Sicilia are shown. We observed a high prevalence of subjects with overweight or obesity (respectively 45.0% and 27.7%), whereas mean plasma cholesterol concentrations were lower in comparison with other Italian or Western populations. Females had signi®cantly higher BMI and HDL-C and lower WHR, an increased prevalence of obesity, diabetes and hypertension and a lower prevalence of overweight than males.
The prevalence of overweight and obesity according to classes of age is presented in Figure 1 . In the whole population (panel A) we observed that only in the third decade of life (20 ± 29 y) was the percentage of subjects with normal weight higher than 50%. The prevalence of obesity increased with age until the sixth decade of life (50 ± 59 y) and then declined. In males, with the exclusion of the third decade of life, there was a very high prevalence of overweight in all classes of age ( b 50%), whereas the prevalence of obesity was about 20 ± 25% (panel B). By contrast, in females there was a large prevalence of obesity. After 40 y, but in particular in postmenopausal ages, more than 80% of women in this population were overweight or obese (panel C).
When we divided all subjects according to classes of BMI (normal, overweight and obese) or to the WHR, we con®rmed the known associations with diabetes, hypertension, dyslipidaemia and plasma lipids (Tables 2 and 3 ). These data were con®rmed when the population was divided according to gender. In males, there were only slight but not statistically signi®cant differences for the prevalence of diabetes among BMI classes and for the prevalence of hypertension between subjects having a WHR below or above the median value, but we had only 15 men with diabetes and 32 with hypertension in this range of age (data not shown).
Since there was a high prevalence of overweight and obesity in this population, we evaluated the risk of both total and cardiovascular mortality due to these conditions during a follow-up of 8 y. In this period we observed 37 deaths in the group of subjects studied at baseline and only 11 de®ned cardiovascular deaths. We preliminarily analyzed overall age-and gender-adjusted overweight and obesity in relation to mortality outcomes and we observed that a BMI equal to or higher than 27 kgam 2 was signi®cantly associated with an increased risk of both total and cardiovascular mortality (data not shown). Odds ratios (95% con®dence intervals) were, respectively, 3.44 (1.60 ± 7.37, P`0.002) and 4.96 (1.07 ± 23.11, P`0.05). Therefore we categorized the population as subjects having a normal weight or a moderate overweight (BMI`27 kgam 2 ) as a whole and then as individuals with a severe overweight or obesity (Table 4 ). In comparison with participants with a BMI`27 kgam 2 , we found that the risk of all-cause and cardiovascular mortality 
Discussion
In recent years, obesity has been increasing in industrialized countries and is likely to became a major social problem. 27, 28 In this paper we report data regarding the prevalence of overweight and obesity in a Sicilian population living in a rural village and mostly employed in agriculture. Such Mediterranean populations have been classically considered at low cardiovascular risk with their traditional dietary composition providing a number of advantages. 10 ± 12 The study began in 1989 with a cross-sectional investigation of cardiovascular risk factors, whereas the prospective survey was aimed at evaluating the risk factors of total and cardiovascular mortality in this population. In Ventimiglia di Sicilia, the prevalence of diabetes and hypertension, even if strongly related to body weight and fat distribution, was in line with Italian ®ndings, whereas we described lower LDL-cholesterol concentrations in comparison with other populations. 29 ± 32 In this village we found a large number of both overweight and obese individuals in particular, in men we observed a predominance of overweight subjects, while females were mainly obese. It is noteworthy that after the third decade of life more than 80% of this population was out of the normal weight range with a peak at 50 ± 59 y for females, where we found only 9.9% of subjects with a normal weight. As expected, overweight and obesity, as well as a`central' distribution of fat, were associated in this population to a personal history of diabetes, hypertension and dyslipidemia and also with a general worsening of the whole lipid pro®le. 33 ± 35 The prevalence of body weight abnormalities in this village is different in comparison with other Italian and foreign data. In Italy overall, overweight and obese subjects are estimated to be respectively 31.6% and 6.5% of total population, higher in middle age and in the South, and these disturbances are associated with a history of diabetes, hypertension, heart disease or gallbladder disease and chronic respiratory disorders. 36 A lower frequency of obese subjects has been also found in other European countries, whereas in the United States the prevalence is very high.
37 ± 39 Our crosssectional investigation also included a nutritional survey and we were able to demonstrate that this population, although maintaining the dietary characteristics of the typical Mediterranean diet with a low total and saturated fat intake and a high consumption of complex carbohydrates and ®ber had a high total energy intake (more than 2500 kcaladay in Overweight and obesity in a rural population CM Barbagallo et al subjects 20 ± 69 y), which could account for the high prevalence of overweight and obesity. Moreover, even if males had an approximately 40% higher energy intake than females, they showed a much higher degree of physical activity at both work and leisure and it is likely that this is the reason for the lower prevalence of obesity in comparison with females (Barbagallo, Notarbartolo and Averna, unpublished observations).
In Ventimiglia di Sicilia we observed a very low early cardiovascular mortality (less than 0.6 deathsaya1000 inhabitants) in subjects of age 40 ± 65 y. The main cause of death in this range of age was cancer (about 1.5 deathsaya1000 inhabitants). In consideration of the large prevalence of overweight and obesity in this population we evaluated which relationships exist between these conditions and the mortality observed over a period of 8 y after the crosssectional survey. Since the role of overweight and obesity should be mediated by secondary conditions due to the weight gain, 2 ± 7,33 ± 35 we decided not to adjust odds ratios by concomitant risk factors other than age. Although body weight and fat distribution are widely recognized as predictors of coronary heart disease, the association of these parameters with total mortality is more debated. 40 ± 42 Marked obesity has been found to increase the risk of all-cause mortality, but the magnitude of the association of moderate obesity or overweight is less de®ned. 8, 18 In this rural population our ®ndings demonstrate signi®cant relations between body weight and fat distribution and both total and cardiovascular mortality, and seem to set at 27 kgam 2 the cut-off of BMI which increases the risk. Overall severely overweight and obese subjects had a three-fold higher risk of all-cause mortality, but we noted that obesity particularly increased the risk of mortality. Also, a`central' distribution of fat, as documented by the WHR, was signi®cantly associated with total mortality. The relationships between overweight and obesity and cardiovascular mortality were less signi®cant due to the low number of cardiovascular deaths observed in this population during the follow-up. This is in line with the low premature cardiovascular mortality expected in this type of population. 10 However, we observed a 3 to 4-fold increased risk of a cardiovascular death in obese subjects and in participants having a WHR higher than the median value.
It is important to state that there are some limitations to the present study, such as the low number of events, confounding variables (eg genetic factors, family history, smoking habits or other), a bias due to non-responding subjects or chance variations. Moreover it is not demonstrated that this data may be extendable to other populations with a different risk pro®le. We believe that the ongoing further follow-up and analysis will permit us to clarify most of these limitations and to better de®ne the BMI and WHR levels increasing the risk. However, the Ventimiglia di Sicilia study highlights the great importance of overweight and obesity as a public health issue in a rural population of Southern Italy and indicates that it is important not to underestimate the role of body weight and fat distribution in regards to both total and CHD risk mortality.
